one of these aspects, and previous studies have not investigated the differences in OHRQOL outcomes between groups of patients with different medical status.
Poor oral and general health are interrelated as they share common risk factors, therefore, investigating how older and more frail patients perceive the impact of oral health on their quality of life is very important. The relationship between subjective OHRQoL and general health in elderly patients has been investigated by a very small number of previous studies. 6, 7 Furthermore, how older adults in poor general health consider the impact of oral health on their overall quality of life compared to fit and healthy elderly is not known.
This study aims to investigate the impact of general health issues on OHrQoL in a cohort of older adults using the short form of the Oral Health Impact Profile (OHIP-14). As the OHIP-14 tool is conceptually based on Locker's model of oral health ( Figure 1 ) it could be assumed that general health problems may affect the way that patients' perceive one or more domains in this model.
For the purpose of this study, we hypothesise no difference in
OHRQoL between frail and non-frail elderly (test null hypothesis).
Therefore, the objectives of this study are as follows:
1. To assess the OHRQoL and the self-rated overall health status in a population of independent-living older adults;
2. To assess the association between elderly patients' OHRQoL and overall health status;
3. To compare the OHRQoL and self-rated overall health status of frail and non-frail elderly.
| ME THODS
This study aimed to analyse baseline data from two clinical studies which have been undertaken in University College Cork (2008-present 05/02/08).
| Recruitment process
Although running in parallel, the two studies were carried out separately by two different main investigators. Data were collected from two different centres, Cork University Dental School and Hospital (CUDSH) and St Finbarr's Day Hospital (SFH), in Cork.
Patients were recruited by advertisements in the dental school reception area and in a nearby church newsletter. In SFH, patients were approached while in the clinic and provided with information about the research studies. As a general characterisation, community-dwelling older patients were recruited in CUDSH, while those in SFH represented an older, more systemically unwell population. None of the patients recruited were from residential care homes.
All patients who agreed to participate were asked to sign a written consent form and were examined by standardised clinical examiners. Those who met the inclusion criteria to receive treatment were randomly allocated to one of the intervention groups.
The aim of study 1 was to compare two different treatment strategies to restore carious lesions in elderly patients, namely Atraumatic
Restorative Treatment and Conventional treatment. Study 2 aimed to replace missing teeth in patients aged over 60 years using either removable partial dentures or resin-bonded bridges. More details of each study, such as inclusion and exclusion criteria, can be found elsewhere. 8, 9 Convenience sampling was used in the present study, as patients from two previously conducted studies were included. The OHIP-14 is a short version of the OHIP validated by Slade for use in older adults 10 and was chosen for this study because of its shorter length allied with its reliability, validity and precision.
2.EUROQOL 5D (EQ-5D)
The EQ-5D is a worldwide tool for describing health states. It consists of five dimensions namely: mobility, self-care, usual activities, pain/discomfort and anxiety/depression, with three possible responses for each dimension to represent no problems (1), some problems (2) and extreme problems (3) . Each question will then have the possible In this present study, weights from the UK valuation of EQ-5D
(16) were used as it is the country with most similarities to Ireland.
| Defining frailty
The criteria used to define frailty was based on the Seattle Care Pathway (SCP) Recommendations where patients are categorised as: no dependency, pre-, low, medium and high dependency. These definitions have been linked and share some descriptors of the Patients who fell into category 1 or 2, were classified as non-frail.
Patients in category 3 and 4 were considered frail. Patients from SFH fell into these two categories, therefore being categorised as frail. No patients attending these clinics were classified as level 5.
| Data analysis
Data were stored in two different files, in IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp., which were checked for accuracy and merged.
The variables were summarised using absolute numbers with percentages, mean, median and confidence intervals.
Given the large sample size, and only slight deviations from normality, Student's t test was used to test the hypothesis that the distribution of OHIP scores was equal across different groups. The continuous variable OHIP score was correlated with EQ-5D score using Pearson's correlation coefficients. About 95% CIs were calculated using Fisher's z transformation.
Linear regression analysis was used to measure the association between the dependent variable oral-health-related quality of life (OHIP) and self-rated general health (EQ-5D). The assumptions of independence, homoscedasticity and normality of standardised residuals were checked. The models were adjusted for variables whose outcomes have been found to influence OHRQoL (ie, gender, age, frailty status).
Dental data was summarised using percentages, means and confidence intervals. Student's t test was used to compare mean number of DMFT, decayed and missing teeth between the frail and non-frail groups.
| RE SULTS

| Demographics and summary statistics
In total, data were collected for 331 patients, 199 patients from study 1 and 132 from study 2. All participants were independently living elderly. Sixty-four per cent of the patients (209/327) stated they were receiving some medical treatment at the time of data collection, and 90.8% (297/327) reported that they were regularly taking prescribed medication. Table 1 shows demographic profile of all participants. The mean OHIP-14 score recorded for the entire patient sample was 9.3 (SD:
7.4). The scores increased (worsening OHRQoL) as age increased.
When frail and non-frail elderly were compared, frail patients pre- compared to non-frail individuals (7.9) (P < 0.001). Frail individuals presented a mean DMFT of 28, compared to 24 in non-frail elderly (P < 0.001), with higher numbers of decayed and missing teeth ( Table 1) .
| Frail vs non-frail individuals
| D ISCUSS I ON
This study found a small degree of negative correlation between
OHRQoL and self-perceived general health. As OHIP-14 scores decreased (improved OHRQoL), EQ-5D increased (improved selfrated general health). Therefore, despite the weak correlation, this relationship was in the expected direction. The multiple regression results showed then that when controlling for gender, age, smoking status, frailty status and study which patients had come from, self-rated general health wasn't a significant predictor of OHRQoL.
A small number of other studies have assessed the relationship between oral and general health but the findings are not conclusive, with some of them finding no association between the two entities, 7 whereas others found that self-rated general health and OHIP are correlated. 13 In this study, frailty status appeared to be the main confounder and the analysis was then repeated for each group (frail and non- the impact of OHRQoL, it would also be plausible to consider that psychological problems such as low morale or stress lead people to perceive their oral health more negatively, 15 which might be the case with those undergoing multiple medical treatments. General health and subjective oral health have also been recently shown to be associated with happiness levels in the elderly in a Korean study. 16 The difference between frail and non-frail patients found here could also be the result of a lack of statistical power, given the smaller number of frail patients.
The overall OHIP-14 score in this population of independentliving Irish elderly was 9.3 (SD: 7.4). The scores were higher (worse OHRQoL) with increased age. Previous studies have reported TA B L E 2 Multiple linear regression assessing correlation between OHIP scores and EQ-5D lower OHIP-14 scores for older individuals (over 65 years) when compared to the scores found here and have also demonstrated a pronounced inverse age-association with OHIP-14 scores. 4, 17 We found that OHIP-14 scores increased with age, showing that the oldest old were more bothered by their oral health compared to the youngest old patients. This would contradict the disability paradox, which states that oral disease might have less of an impact when it happens in older age. However, we must be careful when comparing our results to those previously mentioned studies, as besides being cross-sectional national dental surveys, they all compared older individuals (over 65) to younger cohorts. In this trial, all patients were over 60, and therefore, we were comparing younger old to older old individuals.
Patients in SFH presented with lower EQ-5D scores, which is line with our classification of these patients as frail. It had been hypothesised that this cohort would present lower OHIP scores (better subjective oral health), as they were more systemically unwell and older compared to patients from CUDSH. Nonetheless, SFH patients presented with higher OHIP scores, meaning that even being older and in poorer health than CUDSH patients, their oral health status still
impacted on their quality of life. One could argue that the hospital setting might have an impact on patients' well-being and consequently on their quality of life. However, although frail and non-frail patients were recruited from different settings in this study, none of them were in-patient environments, and patients attended as out-patients only.
Therefore, the main finding of the present study was that the group of older patients can be very heterogeneous, and classifying all people over 60 years of age as being elderly is a very simplistic approach. When conducting studies involving older adults, accounting for the differences between the old, and the very old is important as well as between frail and non-frail individuals. Taking these differences into account could design more appropriate treatment interventions to each one of them.
We used subjective measures of oral health and general health, which are nowadays considered valid outcome measures for understanding patients' views and preferences. This will lead to more patientcentred policies and are important considerations for medical decision making. 18 Although it is known that impaired dental status is associated with deteriorations in oral health-related quality of life, the use of other oral health status measures such as BPE, presence and status of dentures and presence of dental pain could have helped understand the differences in OHRQoL encountered in the present study.
Also, in regards to oral health and its association with general health, multicentred trials with collection of subjective and objective data might neutralise the heterogeneity between the two recruitment centres used here and contribute to better understanding the relationship between oral and general health.
| CON CLUS ION
Frail elderly presented with poorer OHRQoL compared to healthier individuals, and although OHRQoL and general health might be associated in elderly patients, only a small negative association was found in the present study. OHIP-14 showed a different pattern of association with general health when frail and non-frail elderly were compared, and the use of larger sample sizes with detailed oral health data combined with subjective measures might beneficial in explaining these differences.
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